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(54) METHOD FOR LABELLING SUGAR CHAINS

(57) The present invention relates to a method of la-
beling a sugar chain, used for labeling a sugar chain con-
tained in a biological sample, aimed at simplifying a proc-
ess of isolating a sugar chain from a biological sample
and labeling it, which includes (a) trapping a sugar chain
in a sugar-trapping substance, which is a substance for

specifically trapping a sugar chain from a biological sam-
ple; (b) washing the sugar-trapping substance having the
sugar chains trapped thereon; (c) releasing the sugar
chain from the sugar-trapping substance; and (d) labeling
the released sugar chain,
wherein the processes (a), (b), (c) and (d) are conducted
sequentially in a single reaction vessel.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a method of efficiently isolating and labeling a sugar chain contained in a
biological sample.

BACKGROUND ART

[0002] Biopolymers such as sugar chain, glycoprotein, glycopeptide, peptide, oligopeptide, protein, nucleic acid, lipid
and so forth have key roles in the field of biotechnology including medical science, cell engineering, organ engineering
and so forth, so that it has been understood that elucidation of mechanisms of control of biological reactions by these
substances may contribute to advancement in the field biotechnology.
[0003] Among others, sugar chain is a group of substances highly versatile, and correlated to various functions owned
by naturally-occurred lives. The sugar chain often exists in vivo in a form of glycoconjugate while being bound with
protein and lipid, known as one of important constituents of biological body. It has increasingly been made clear that the
sugar chain is deeply correlated to in vivo regulation of intercellular communication, and function and interaction of
proteins.
[0004]  Note that the sugar chain herein is a general term for molecules configured by monosaccharides such as
glucose, galactose, mannose, fucose, xylose, N-acetylglucosamine, N-acetylgalactosamine and sialic acid, or derivatives
of these monosaccharides, bound with each other via glycosidic bonds to give a chain.
[0005] Biopolymers having the sugar chain may be exemplified by proteoglycans composing plant cells contributive
to stabilization of the cells; glycolipids affective to differntiation, proliferation, adhesion, migration and so forth of cells;
and glycoproteins correlated to intercellular interaction and cell recognition. Mechanisms of sophisticated and precise
control of the sugar chain contained in these biopolymers, based on functional substitution, assistance, amplification,
regulation or inhibition with respect to the biopolymers, have increasingly been made clear. If correlations of the sugar
chain with differentiation, proliferation, cell adhesion, immunity and neoplastic transformation are further revealed, it is
expected to carry out new development by linking this sugar chain engineering to medical science, cell engineering or
organ engineering.
[0006] In glycoprotein drugs, the sugar chain often plays an important role typically in expression of bioactivity. Ac-
cordingly, evaluation of the sugar chain, as a parameter of quality control of the glycoprotein drugs, is extremely important.
In particular in the field of antibody drugs, since it was reported that structure of the sugar chain determines antibody
dependent cellular cytotoxicity (ADCC activity), the structural analysis of the sugar chain has increasingly added its
importance.
[0007] Accordingly, techniques of analyzing the sugar chain structure in a rapid, simple and precise manner have
recently been desired, and the sugar chain analyses are conducted by a wide variety of methods including high-per-
formance liquid chromatography (HPLC), nuclear magnetic resonance, capillary electrophoresis (CE method), mass
analysis, lectin array method and so forth.
[0008] For the sugar chain analyses making use of these techniques, it is necessary to preliminarily isolate and purify
the sugar chain from proteins, peptides, lipids, nucleic acids and so forth contained in a biological sample. Although
HPLC and CE have widely been adopted by virtue of their excellent resolution, good reproducibility, good quantification,
and high sensitivity, it is necessary to preliminarily label the reducing end of the sugar chain typically by reductive
amination, for the purpose of obtaining high sensitivity. Such purification and labeling of the sugar chain however, requires
time and numbers of processes, so that it is difficult to prepare a large amount of samples at a time.
[0009] A technique of solving the above-described problem may be exemplified by a method of preparing a sample
embodied by using a specific sugar-trapping substance, typically described in Patent Document 1.

[Patent Document 1] WO 2008/018170

DISCLOSURE OF THE INVENTION

[0010] As described in the above, the isolation, purification and labeling of the sugar chain requires time and numbers
of processes. While techniques making use of ion exchange resin, reverse-phase chromatography, activated carbon,
gel filtration chromatography and so forth have been adopted to isolation and purification of the sugar chain, these
techniques for isolation are not designed to specifically recognizing sugar. Therefore, incorporations of impurities (pep-
tides, proteins or the like) are unavoidable. Also, variation of the recovery ratio often occurs by structure of the sugar
chain. In addition, for the labeling of the sugar chain, it is also necessary to thoroughly dry the sugar chain obtained after
the purification process, so that it takes several days to complete a series of operations from purification to labeling.



EP 2 282 209 A1

3

5

10

15

20

25

30

35

40

45

50

55

[0011] It is an object of the present invention to provide a method of purifying a sugar chain from a biological sample,
and labeling it, in a simple way.
[0012] The present invention is as follows.

(1) A method of labeling a sugar chain, used for labeling a sugar chain contained in a biological sample, comprising:

(a) trapping a sugar chain in a sugar-trapping substance, which is a substance for specifically trapping a sugar
chain from a biological sample;
(c)releasing the sugar chain from said sugar-trapping substance; and
(d) labeling the released sugar chain,

wherein the processes (a), (c) and (d) are conducted sequentially in a single reaction vessel.
(2) A method of labeling a sugar chain, used for labeling a sugar chain contained in a biological sample, comprising:

(a) trapping a sugar chain in a sugar-trapping substance, which is a substance for specifically trapping a sugar
chain from a biological sample;
(b) washing said sugar-trapping substance having the sugar chains trapped thereon;
(c) releasing the sugar chain from said sugar-trapping substance; and
(d) labeling the released sugar chain,

wherein the processes (a), (b), (c) and (d) are conducted sequentially in a single reaction vessel.
(3) The method of labeling a sugar chain as described in (1) or (2), wherein in the process (a), the sugar-trapping
substance is a carrier having a functional group capable of specifically reacting with an aldehyde group of the sugar
chain.
(4) The method of labeling a sugar chain as described in (3), wherein the functional group is a hydrazide group or
an aminoxy group.
(5) The method of labeling a sugar chain as described in (4), wherein the sugar-trapping substance has a crosslinking
polymer structure represented by the following (formula 1):

[0013]

[0014] (Each of R1 and R2 represents a hydrocarbon chain having 1 to 20 carbon atoms which may be interrupted
with -O-, -S-, -NH-, -CO- or -CONH-; each of R3, R4 and R5 represents H, CH3, or a hydrocarbon chain having 2 to 5
carbon atoms. Each of m and n represents the number of monomer units.)
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(6) A method of labeling a sugar chain as described in (5), wherein the sugar-trapping substance has a crosslinking
polymer structure represented by the following (formula 2):

[0015]

[0016] (Each of m and n represents the number of monomer units.)

(7) The method of labeling a sugar chain as described in any one of (1) to (6), wherein the process (c) has a process
of applying acid treatment to said sugar-trapping substance.
(8) The method of labeling a sugar chain as described in any one of (1) to (7), wherein the processes (a) and (c)
include a process of evaporating a reaction solvent.
(9) The method of labeling a sugar chain as described in any one of (1) to (8), wherein in the processes (d), the
sugar chain is labeled using a compound having amino group.
(10) The method of labeling a sugar chain as described in (9), wherein labeling of the sugar chain with the compound
having amino group is carried out by reductive amination.
(11) The method of labeling a sugar chain as described in (9) or (10), wherein the compound having amino group
has UV-visible absorption characteristics or fluorescent characteristics.
(12) The method of labeling a sugar chain as described in any one of (9) to (11), wherein the compound having
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amino group is at least one selected from 8-aminopyrene-1,3,6-trisulfonate, 8-aminonaphthalene-1,3,6-trisulpho-
nate, 7-amino-1,3-naphtalenedisulfonic acid, 2-amino-9(10H)-acridone, 5-aminofluorescein, dansyl ethylenedi-
amine, 2-aminopyridine, 7-amino-4-methylcoumarine, 2-aminobenzamide, 2-aminobenzoic acid, 3-aminobenzoic
acid, 7-amino-1-naphthol, 3-(acetylamino)-6-aminoacridine, 2-amino-6-cyanoethylpyridine, ethyl p-aminobenzoate,
p-aminobenzonitrile, and 7-aminonaphthalene-1,3-disulfonic acid.
(13) A method of detecting a sugar chain comprising:

detecting a sugar chain labeled by the method of labeling a sugar chain described in any one of (1) to (12).

(14) A method of fractionating a sugar chain comprising:

fractionating a sugar chain labeled by the method of labeling a sugar chain described in any one of (1) to (12).

[0017] According to the method of labeling a sugar chain of the present invention, purification and labeling of a target
compound such as sugar chain contained in a biological sample may be allowed to proceed in a single reaction vessel,
and thereby the target compound may be labeled in a simple manner. Also labeling with an amino compound, which is
generally adopted to analyses by HPLC, CE and so forth, may be simplified.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] The above and other objects, features and advantages of the present invention will be more apparent from the
following description of certain preferred embodiments taken in conjunction with the accompanying drawings.
[0019]

FIG. 1 is a chart illustrating a result of 2-AB labeled sugar chain of bovine fetuin obtained in Exemplary example 1,
which was measured by high-performance liquid chromatography;
FIG. 2 is a chart illustrating a result of 2-AB labeled sugar chain of bovine serum IgG obtained in Exemplary example
2, which was measured by high-performance liquid chromatography; and
FIG. 3 is a chart illustrating a result of 2-AB labeled sugar chain of bovine fetuin obtained in Exemplary example 3,
which was measured by high-performance liquid chromatography.

BEST MODES FOR CARRYING OUT THE INVENTION

[0020] The present invention relates to a method of labeling a sugar chain, used for labeling a sugar chain contained
in a biological sample, including:

(a) trapping a sugar chain in a sugar-trapping substance, which is a substance for specifically trapping a sugar chain
from a biological sample;
(b) washing the sugar-trapping substance having the sugar chains trapped thereon;
(c) releasing the sugar chain from the sugar-trapping substance; and
(d) labeling the released sugar chain,

wherein the processes (a), (b), (c) and (d) are conducted sequentially in a single reaction vessel.
[0021] In the process (a), the substance for specifically trapping a sugar chain preferably has a functional group for
reacting with an aldehyde group of the sugar chain. The functional group is more preferably a hydrazide group or
oxylamino group.
[0022] As this sort of sugar-trapping substance, a crosslinking polymer having a structure represented by the following
(formula 1) or (formula 2) is preferably used in a form of carrier.
[0023]
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[0024] (Each of R1 and R2 represents a hydrocarbon chain having 1 to 20 carbon atoms which may be interrupted
with -O-, -S-, -NH-, -CO- or -CONH-; each of R3, R4 and R5 represents H, CH3, or a hydrocarbon chain having 2 to 5
carbon atoms. Each of m and n represents the number of monomer units.)
[0025] R1 represents a hydrocarbon chain having 1 to 20 carbon atoms which may be interrupted with -O-, -S-, -NH-,
-CO- or -CONH-, and may be exemplified by the followings. Note that each of a, b and d in the formulae represents an
integer of 1 to 5, and c represents an integer of 1 to 10.
[0026]

[0027] R2 represents a hydrocarbon chain having 1 to 20 carbon atoms which may be interrupted with -O-, -S-, -NH-,
-CO- or -CONH-, and may be exemplified by the followings. Note that each of e and f in the formulae represents an
integer of 1 to 5, and g represents an integer of 1 to 10.
[0028]
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[0029] R3, R4 and R5 may be same, or different from each other, each of which represents H, CH3 or a hydrocarbon
chain having 2 to 5 carbon atoms, as exemplified below. In the following formula, h represents an integer of 1 to 4.
[0030]

[0031] Among those represented by this (formula 1), especially preferable substance A may be exemplified by those
having a crosslinking polymer structure represented by the following (formula 2).
[0032]
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[0033] (Each of m and n represents the number of monomer units.)
[0034] Also other commercially-available, crosslinked particles containing hydrazide group, such as Affigel Hz (from
BIO-RAD, 153-6047), CarboLink (TM) Coupling Gel (from PIERCE, 20391), and UltraLink(R) Hydrazide Gel (from
PIERCE, 53149), may be used.
[0035] As the sugar-trapping substance, also crosslinking polymers represented by the following (formulae 5) or
(formula 6) may be used as carrier.
[0036]
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[0037] (Each of R1 and R2 represents a hydrocarbon chain having 1 to 20 carbon atoms which may be interrupted
with -O-, -S-, -NH-, -CO- or -CONH-; and each of R3, R4 and R5 represents H, CH3, or a hydrocarbon chain having 2 to
5 carbon atoms. Each of m and n represents the number of monomer units). Specific examples of R1 to R5 may be
exemplified by those similar to those exemplified in the explanation in relation to the (formula 1).
[0038] Still alternatively, as the polymer particle represented by the (formula 5), also a polymer particle having a
structure represented by following (formula 6) may preferably be used.
[0039]
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[0040] (Each of m and n represents the number of monomer units.)
[0041] Among these sugar-trapping substances, the substances having a hydrazide group may preferably be used.
[0042] In a reaction system, allowing therein the sugar chain and the sugar-trapping substance to react with each
other, pH is preferably in an acidic condition, preferably 2 to 9, more preferably 2 to 7, and still more preferably 2 to 6.
Reaction temperature is preferably is 4 to 90 degrees C, more preferably 25 to 90 degrees C, and still more preferably
40 to 90 degrees C. Reaction time is 10 minutes to 24 hours, preferably 10 minutes to 8 hours, and more preferably 10
minutes to 2 hours. From the viewpoint of allowing the trapping reaction of sugar chain to efficiently proceed, it may be
preferable to proceed the reaction in an open system and to thoroughly vaporize the solvent.
[0043] Next, in the process (b), the sugar-trapping substance having the sugar chain trapped thereon in the process
(a) is washed, so as to remove a portion of the sugar chain not trapped by the sugar-trapping substance and other
biological samples. Solvents used for washing of the sugar-trapping substance include solution of a protein denaturating
agent such as aqueous solution of guanidine or detergent; alcohols such as methanol, ethanol, water, and water-base
buffer. For the case where aqueous solution is used for washing, pH of the aqueous solution is preferably near neutral,
preferably 4 to 10, and more preferably 6 to 8.
[0044] The washing process (b) may be not conducted, depending on initial states of the biological sample, such as
an amount of co-existence of substances other than the sugar chain.
[0045] In the process (c), the sugar chain is released from the sugar-trapping substance having the sugar chain trapped
thereon. That is, a reaction of cutting the sugar chain out from the sugar-trapping substance is carried out. In this process,
the sugar-trapping substance is preferably applied to acid treatment using a mixed solvent of acid and organic solvent,
or a mixed solvent of acid and water and organic solvent. In the mixed solvent of acid and water and organic solvent,
the water content is preferably 0.1% to 90%, more preferably 0.1% to 80%, and still more preferably 0.1% to 50%. A
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water-base buffer may be contained in place of water. Concentration of the buffer is preferably 0.1 mM to 1 M, more
preferably 0.1 mM to 500 mM, and still more preferably 1 mM to 100 mM. pH of the reaction solution is preferably 2 to
9, more preferably 2 to 7, and still more preferably 2 to 6. The acid preferably adoptable herein may be exemplified by
acetic acid, formic acid, trifluoroacetic acid, hydrochloric acid, citric acid, phosphoric acid and sulfuric acid; more preferably
exemplified by acetic acid, formic acid, trifluoroacetic acid and phosphoric acid; and still more preferably exemplified by
acetic acid and trifluoroacetic acid. Reaction temperature is preferably 4 to 90 degrees C, more preferably 25 to 90
degrees C, and still more preferably 40 to 90 degrees C. Reaction time is 10 minutes to 24 hours, preferably 10 minutes
to 8 hours, and more preferably 10 minutes to 3 hours. From the viewpoint of carrying out the reaction for releasing the
sugar chain efficiently proceed, the reaction may preferable be carried out in an open system to evaporate the solvent
perfectly.
[0046] Since the reaction of cutting the sugar chain may be proceeded under weakly-acidic to nearly-neutral conditions,
to induce hydrolysis of sugar chain or the like such as elimination of sialic acid residue or the like can be suppressed,
as compared with conventional strong acid treatment such as using a cutting reaction under the presence of a strong
acid such as 10% trifluoroacetic acid.
[0047] In the process (d), the free sugar chain obtained in the process (c) is labeled. The method of labeling is preferably
a reaction of labeling of the sugar chain by using a compound having amino group, such as reductive amination with an
arbitrary amino compound. In the reaction system, pH is preferably in an acidic to neutral condition, preferably 2 to 9,
more preferably from 2 to 8, and still more preferably from 2 to 7. Reaction temperature is preferably 4 to 90 degrees
C, more preferably 25 to 90 degrees C, and still more preferably 40 to 90 degrees C. Concentration of the amino
compound is preferably 1 mM to 10 M. Concentration of a reducing agent is preferably 1 mM to 10 M. Reaction time is
10 minutes to 24 hours, preferably 10 minutes to 8 hours, and more preferably 10 minutes to 3 hours.
[0048] The compound having amino group preferably has UV-visible absorption characteristics or fluorescent char-
acteristics, and is preferably at least one selected from the group as following:
[0049] 8-aminopyrene-1,3,6-trisulfonate, 8-aminonaphthalene-1,3,6-trisulphonate, 7-amino-1,3-naphtalenedisulfonic
acid, 2-amino-9(10H)-acridone, 5-aminofluorescein, dansyl ethylenediamine, 2-aminopyridine, 7-amino-4-methylcou-
marine, 2-aminobenzamide, 2-aminobenzoic acid, 3-aminobenzoic acid, 7-amino-1-naphthol, 3-(acetylamino)-6-ami-
noacridine, 2-amino-6-cyanoethylpyridine, ethyl p-aminobenzoate, p-aminobenzonitrile, and 7-aminonaphthalene-1,3-
disulfonic acid.
[0050] In particular, for the case where the amino compound is a 2-aminobenzamide, pH is in an acidic to neutral
condition, preferably 2 to 9, more preferably 2 to 8, and still more preferably 2 to 7. Reaction temperature is 4 to 90
degrees C, preferably 30 to 90 degrees C, and more preferably 40 to 80 degrees C. Concentration of amino compound
is 1 mM to 10 M, preferably 10 mM to 10 M, and more preferably 100 mM to 1 M. Concentration of reducing agent is 1
mM to 10 M, preferably 10 mM to 10 M, and more preferably 100 mM to 2 M. Reaction time is 10 minutes to 24 hours,
preferably 10 minutes to 8 hours, and more preferably 1 hour to 3 hours.
[0051] The reducing agent adoptable herein includes sodium cyanoborohidride, methylamine borane, dimethylamine
borane, trimethylamine borane, picoline borane and pyridine borane, wherein sodium cyanoborohydride may preferably
be used in view of reactivity.
[0052] Since the solution obtained after the process (d) contains the labeled sugar chain, unreacted portion of the
excessively-added amino compound, and the reducing agent, so that a process of removing the excessive reagents is
preferably carried out. All of removal using a silica column, removal by gel filtration and removal using ion exchange
resin may be adoptable, wherein the solvent used therefor is preferably neutral in view of preventing elimination of sialic
acid.
[0053] While the method of labeling a sugar chain has been explained in the above, according to another aspect of
the present invention, there is provided a method of detecting sugar chain which includes a process of detecting a sugar
chain labeled by the method of labeling a sugar chain. According to still another aspect of the present invention, there
is also provided a method of fractionating a sugar chain which includes a process of fractionating a sugar chain labeled
by the method of labeling a sugar chain.
[0054] While the technique of trapping a sugar chain described in Patent Document 1 adopts, in a process of labeling
a trapped sugar chain, a technique of labeling based on an exchange reaction under addition of an excessive amount
of a reagent, the present invention adopts a technique of labeling based on reductive amination. The reductive amination
is a generally adopted method, but usually takes a long time for isolation, desalting and drying of sugar chain. The
present invention makes it possible to conveniently use the reductive amination, by combining it with trapping and
isolation on a carrier. The labeling based on reductive amination is advantageous over the technique of labeling described
in Patent Document 1, in that (1) since the reaction is adoptable to labeling compound such as 2-aminobenzamide and
2-aminopyridine, having been adopted in general, so that previous findings obtained by using these labels may be
referred to; and in that (2) bond between the sugar chain and the labeling compounds is more stable, and may therefore
be storable for a long period.
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EXAMPLES

[0055] The present invention will be explained referring to Examples which include the following exemplary experi-
ments. The present invention is, however, not limited to the Model Experiments.
In this exemplary embodiment, a method of preparing, as analytical samples, sugar chains of bovine serum fetuin and
bovine serum IgG, both of which are glycoproteins, and a method of analyzing them will be explained as model cases.

(Exemplary experiment 1)

(Pretreatment of Biological Sample)

[0056] One milligram of bovine serum fetuin was dissolved in 50 PL of a 100 mM ammonium bicarbonate, added with
5 PL of 120 mM DTT (dithiothreitol) to react at 60 degrees C for 30 minutes. After completion of the reaction, the mixture
was added with 10 PL of 123 mM IAA (iodoacetamide), to react in darkness at room temperature for one hour. The
mixture was then adapted to protease treatment using 400 U of trypsin, to thereby fragmentate the protein portion into
peptides. The reaction solution was treated at 90 degrees C for 5 minutes, and then treated using 5 U of glycosidase
F, so as to release the sugar chains from the peptides, to thereby obtain a pretreated biological sample.

(Sugar Chain Trapping Process (a) and Washing Process (b))

[0057] To a disposable column containing 5 mg of beads having hydrazide group (BlotGlyco(R), from Sumitomo
Bakelite Co., Ltd., BS-45601S, a polymer having a structure represented by the formula 2, with a ratio of employed
monomers m:n of 20:1), which is a carrier for trapping the sugar chains, 20 PL of suspension of the pretreated biological
sample and 180 PL of a 2% acetic acid/acetonitrile solution were added and reacted at 80 degrees C for one hour. The
reaction was carried out in an open system. It was visually confirmed that the solvent was completely evaporated to
place the beads in the dryness state. The beads was then washed with guanidine solution, water, methanol and triethyl-
amine solution, followed by adding 10% acetic anhydride/methanol and reacting at room temperature for 30 minutes,
so as to cap the unreacted hydrazide groups. After the capping, the beads were washed with methanol, aqueous
hydrochloric acid solution, and water.

(Sugar Chain Releasing Process (c))

[0058] To a disposable column containing the beads, 20 PL of ultrapure water and 180 PL of a 2% acetic acid/
acetonitrile solution were added and reacted at 60 degrees C for 2 hours. The reaction was carried out in an open
system. It was visually confirmed that the solvent was completely evaporated to place the beads in the dryness state.

(Labeling Process (d))

[0059] To a disposable column containing the beads, 50 PL of a solution prepared by dissolving 2-aminobenzamide
(2-AB) and sodium cyanoborohydride in a 30% acetic acid/DMSO mixed solvent so as to adjust the final concentrations
thereof to 0. 35 M and 1 M, respectively was added and reacted at 60 degrees C for 2 hours.
The above-described sugar chain trapping process (a), the washing process (b), the sugar chain releasing process (c),
and the labeling process (d) were conducted inside the disposable column that is a single reaction vessel.

(Process of Removing Excessive Reagent)

[0060] 50 PL of the reaction solution was recovered, diluted ten-fold with acetonitrile, and placed on a column packed
with silica gel (Iatrobeads, 6RS-8060, from Mitsubishi Kagaku Iatron, Inc.), to thereby allow the silica gel to adsorb the
labeled sugar chain. After the column was washed with acetonitrile and an acetonitrile/water mixed solution (95:5), the
labeled sugar chain was recovered with 50 PL of ultrapure water.

(Detection of Labeled Sugar Chain)

[0061] The obtained sugar chain was measured by HPLC, using an amino column (Shodex Asahipak NH2P-50) at
an excitation wavelength of 330 nm, and a phosphorescence wavelength of 420 nm. Results of measurement are
illustrated in FIG. 1. The sugar chain labeled with 2AB was detected.
[0062] In FIG. 1, peaks 1 represent the peak derived from sugar chain containing one sialic acid, peaks 2 represent
the peak derived from sugar chain containing two sialic acids, peaks 3 represent the peak derived from sugar chain
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containing three sialic acids, and peaks 4 represent the peak derived from sugar chain containing four sialic acids.

(Exemplary experiment 2)

[0063] The exemplary experiment 2 was conducted similarly to the exemplary experiment 1, except that bovine serum
IgG was used in place of bovine serum fetuin. Results of measurement are illustrated in FIG. 2. The sugar chain labeled
with 2AB was detected.
[0064] In FIG. 2, peaks 5 represent the peak derived from neutral sugar, and peaks 6 represent the peak derived from
acidic sugar chain.

(Exemplary experiment 3)

[0065] The exemplary experiment 3 was conducted similarly to Model Experiment 1, except that Affigel Hz (from BIO-
RAD, 153-6047) was used as the beads having hydrazide group which serve as a carrier for trapping the sugar chains.
Amount of use of Affigel was 50 PL. Results of measurement are illustrated in FIG. 3. In the chart, a solid line corresponds
to Affigel, and a broken line corresponds to BlotGlyco(R) used in the exemplary experiment 1. It was found that the sugar
chain labeled with 2AB was detected also by using Affigel Hz, while being characterized by with a lower intensity as
compared with the case where BlotGlyco(R) was used.

Claims

1. A method of labeling a sugar chain, used for labeling a sugar chain contained in a biological sample, comprising:

(a) trapping a sugar chain in a sugar-trapping substance, which is a substance for specifically trapping a sugar
chain from a biological sample;
(c) releasing the sugar chain from said sugar-trapping substance; and
(d) labeling the released sugar chain,

wherein the processes (a), (c) and (d) are conducted sequentially in a single reaction vessel.

2. A method of labeling a sugar chain, used for labeling a sugar chain contained in a biological sample, comprising:

(a) trapping a sugar chain in a sugar-trapping substance, which is a substance for specifically trapping a sugar
chain from a biological sample;
(b) washing said sugar-trapping substance having the sugar chains trapped thereon;
(c) releasing the sugar chain from said sugar-trapping substance; and
(d) labeling the released sugar chain,

wherein the processes (a), (b), (c) and (d) are conducted sequentially in a single reaction vessel.

3. The method of labeling a sugar chain as claimed in Claim 1 or 2,
wherein in said process (a), said sugar-trapping substance is a carrier having a functional group for specifically
reacting with an aldehyde group of the sugar chain.

4. The method of labeling a sugar chain as claimed in Claim 3,
wherein said functional group is a hydrazide group or an aminoxy group.

5. The method of labeling a sugar chain as claimed in Claim 4,
wherein said sugar-trapping substance has a crosslinking polymer structure represented by the following (formula 1):
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(Each of R1 and R2 represents a hydrocarbon chain having 1 to 20 carbon atoms which may be interrupted with
-O-, -S-, -NH-, -CO- or -CONH-; each of R3, R4 and R5 represents H, CH3, or a hydrocarbon chain having 2 to 5
carbon atoms. Each of m and n represents the number of monomer units.)

6. A method of labeling a sugar chain as claimed in Claim 5,
wherein said sugar-trapping substance has a crosslinking polymer structure represented by the following (formula 2):
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(Each of m and n represents the number of monomer units.)

7. The method of labeling a sugar chain as claimed in any one of Claims 1 to 6,
wherein said process (c) has a process of applying acid treatment to said sugar -trapping substance.

8. The method of labeling a sugar chain as claimed in any one of Claims 1 to 7,
wherein said processes (a) and (c) include a process of evaporating a reaction solvent.

9. The method of labeling a sugar chain as claimed in any one of Claims 1 to 8,
wherein in said processes (d), the sugar chain is labeled using a compound having amino group.

10. The method of labeling a sugar chain as claimed in Claim 9,
wherein labeling of the sugar chain with said compound having amino group is carried out by reductive amination.

11. The method of labeling a sugar chain as claimed in Claim 9 or 10,
wherein said compound having amino group has UV-visible absorption characteristics or fluorescent characteristics.

12. The method of labeling a sugar chain as claimed in any one of Claims 9 to 11,
wherein said compound having amino group is at least one selected from 8-aminopyrene-1,3,6-trisulfonate, 8-
aminonaphthalene-1,3,6-trisulphonate, 7-amino-1,3-naphtalenedisulfonic acid, 2--amino-9(10H)-acridone, 5-
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aminofluorescein, dansyl ethylenediamine, 2-aminopyridine, 7-amino-4-methylcoumarine, 2-aminobenzamide, 2-
aminobenzoic acid, 3-aminobenzoic acid, 7-amino-1-naphthol, 3-(acetylamino)-6-aminoacridine, 2-amino-6-cya-
noethylpyridine, ethyl p-aminobenzoate, p-aminobenzonitrile, and 7-aminonaphthalene-1,3-disulfonic acid.

13. A method of detecting a sugar chain comprising:

detecting a sugar chain labeled by the method of labeling a sugar chain as claimed in any one of Claims 1 to 12.

14. A method of fractionating a sugar chain comprising:

fractionating a sugar chain labeled by the method of labeling a sugar chain as claimed in any one of Claims 1 to 12.
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